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[) WAFER POLISHER 

OAbstract: 

IRPOSE: To supply lapping abrasive liquid containing free abrasive grains 
ibly. 

INSTITUTION: A wafer polisher 10 has a flow rate control valve 20 which 
ntrols the supply flow rate of lapping solution, sa upper and lower surface 
tes distance measuring sensor 23 composed of a capacitance type 
placement sensor or the like which measures the distance (d) between 
upper surface plate 1 1 and a lower surface plate 12, a wafer thickness 
sasuring sensor 26 which is composed of an ultrasonic distance sensor or f 
j like which measures the thickness (t) of a wafer 1 5 under polishing. A 
srocomputer 31 calculates the dimensional dufference (d-t) between the 
-face plate distance (d) and the wafer thickness (t) and operates the flow 
:e control valve 20 so as to have the dimensional difference (d-t) within 
equired range of (a)<(d-t)<(b) to control the supply flow rate of the 
.ping solution to be an appropriate value. 
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m il Putting the wafer (15) as abrasives-ed between a top board (1 1) and a lower lapping plate (12) and supplying 
Si h C S t Tit VeXcal surface plate (1112) Rolling force (F) In the wafer polish equipment which adds rotation 
SounXd wafer (15) Spacing of a flow control means (20) to adjust the supply flow rate of said lap liquid, and 
ton board (H) a?d said lower lapping plate (12) (d) A surface plate interval measurement means to measure > 23) 
I P c % «/h w^fer in the middle of polish (15) (t) A wafer thickness measurement means to measure (26), Surface 
t^S^^Sd^^ internal measurement means (23) (d) Wafer thickness measured ^ said 
i ^thicSfeS measurement means (26) (t) Variation of tolerance (d-t) An operation means to compute (2 1) Said 
; ion oTtolerance computed with this operation means (31) (d-t) Predetermined within the limits (a<d-t<b) Control 
ns which said flow control means (20) is operated and fluctuates the supply flow rate of said lap liquid so that it 
become (3121) Wafer polish equipment characterized by having. 
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fAILED DESCRIPTION 



railed Description of the Invention] 

ustrial Application] This invention relates to the polish equipment mainly used for the wafer for semi-conductors 
at the polish equipment for obtaining the wafer of display flatness with high thickness regularity and precision. 

scription of the Prior Art] Although there are various processes in manufacture of the wafer for semi-conductors the 
Wocess by the tapping machine which arranges with fixed thickness the wafer sliced from the ingot all over the 

fe of 60ri200-micrometer thickness, and makes parallel and display flatness regularity is an indispensable process 

Obtaining the last wafer which has high degree of accuracy and high surface smoothness. 
3 Hn mfs polish process, how the wafer of fixed thickness, parallel, and the wafer of high display flatness are 

lined has cost the wafer last quality, the quality of the quality in this polish process remains in etching performed at 

reeorocess and a polish, and it also affects the quality to the last wafer. 

£] ThirefoVrin the polish process, the thickness of a wafer was arranged and it had become the technical problem 
cauiring highly precise wafer quality how parallel and display flatness are attained. 

)5] f dftecftiie thickness of a wafer, and the revolution counter of a grinder style at the two times, a lap rate is 
•ulated from these values, the last revolution counter which becomes necessary wafer thickness based on this lap rate 
jlculated and the last revolution counter is conventionally reached for this technical-problem solution, the polish 
ipment which obtained the wafer of the thickness made necessary is proposed by stopping a lapping machine (refer 
P 56-62756 A) Moreover, if the thickness of a wafer is detected and a target dimension is reached, polish will be 
ed automatically, and the polish equipment which raises productivity by automation and aimed at maintenance of 
htv is also proposed (refer to JP,6 1-90867, A). Furthermore, the lap pattern is set up beforehand, and if it maintains 
fonnly it brings down one by one from the time of wafer thickness reaching the set point and target thickness is 
led after starting a pressure and a rotational frequency one by one, the polish equipment which ended polish is also 
posed (refer to JP,62-1 19354,A). 

Mem(s) to be Solved by the Invention] Thus, although the various wafer polish equipments for obtaining a wafer 
h a precision of thickness regularity, parallel, and display flatness higher than before were proposed, there was 
hing in consideration of stable supply of the lap polish liquid containing a loose grain. 

071 For this reason, if there is a possibility that necessary wafer thickness may not have been reached if it is in the 
thod which ends polish based on the calculated last revolution counter when a wafer is ground after having run short, 
ditions i e a loose grain, with little lap polish liquid, and it is in the method which ends polish based on the 
-cted wafer'thickness, there is a possibility may cause protraction of polish time amount. Furthermore, since a 
itch crack occurs, there is a fault of causing the fall of productivity or the yield. 

081 When a wafer is ground on the other hand, supplying a lot of lap polish liquid beyond the need, there is a fault 
ich faults such as a wave and a defect, generate not to mention lap polish liquid becoming useless 
091 Then his invention aims at offering the wafer polish equipment which obtained the wafer with a high precision 
hfekneL regularity, parallelism, and display flatness by aiming at adequate supply of the lap polish liquid containing 
>ose grain. 

Ims for Solving the Problem] This invention for attaining the above-mentioned purpose putting die wafer as 
a^ves-ed between a top boaro and a lower lapping plate, and supplying lap polish liquid to it In the wafer • pohsh 
ripment which adds rolling force and rotation with a vertical surface plate, and ground said wafer A flow control 
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ans to adjust the supply flow rate of sai^^p liquid, and a surface plate interval n^^irement means to measure 
cing of said top board and said lower lapping plate, An operation means to compute the variation of tolerance of a 
fer thickness measurement means to measure the thickness of said wafer in the middle of polish, and surface plate 
cing measured with said surface plate interval measurement means and the wafer thickness measured with said wafer 
;kness measurement means, It is wafer polish equipment characterized by having the control means which said flow 
ttrol means is operated and fluctuates the supply flow rate of said lap liquid so that said variation of tolerance 
nputed with this operation means may become predetermined within the limits. 

nction] First, spacing of a top board and a lower lapping plate is measured with a surface plate interval measurement 
ans, the wafer thickness in the middle of polish is measured with a wafer thickness measurement means, and an 
ration means computes the variation of tolerance of surface plate spacing and wafer thickness. Subsequently, a 
itrol means operates a flow control means and carries out increase and decrease of the supply flow rate of lap liquid 
control so that said computed variation of tolerance may become predetermined within the limits. Thus, if it controls, 
lack of a loose grain or overage contained in lap polish liquid will be lost, a loose grain will be stably supplied to the 
ish section under an appropriate flow, a polish wafer will have fixed thickness and parallelism and display flatness 
1 also become high. Moreover, generating of faults, such as a scratch crack, a wave, and a defect, is controlled, and 
traction of polish time amount is prevented. Furthermore, since there is no overage of lap polish liquid, lap polish 
lid is not made useless. 
■12] 

:ample] Hereafter, one example of this invention is explained based on a drawing. The block diagram showing the 
fer polish equipment which drawing 1 requires for one example of this invention with a control system, and drawing 
re the perspective views showing a top board, a lower lapping plate, a carrier, etc. which are shown in drawing^ . In 
lition, since grasp is easy, the difference of the thickness of a wafer and the thickness of a carrier is expanded and the 
wing has been shown. . 

•13] As wafer polish equipment 10 is shown in drawing 1 and drawing 2 , the top board 1 1 which can rotate freely, 
s lower lapping plate 12 by which a rotation drive is carried out by the motor which it is arranged and is not 
istrated so that a surface plate 1 1 may besides be countered, It has the carrier 13 of the disk configuration put among 
se vertical surface plates 1 1 and 12, and the polish liquid supply network 14 which supplies the lap polish liquid 
itaining a loose grain, and rolling force F is applied to a top board 1 1 using the source of air etc. As shown also in 
wing 2 , maintenance hole 13a [ two or more (the example of illustration five pieces) ] is formed in the carrier 13, 
I the wafer 15 as abrasives-ed is in the condition held at said maintenance hole 13a, and is put under rolling force F 
ong the vertical surface plates 11 and 12. In the lower lapping plate 12, Sun Geer 16 by whom a rotation drive is 
le independently is formed in the center section of the vertical surface plates 1 1 and 12, and the gear formed in the 
iphery of a carrier 13 meshes to this Sun Geer 16. Moreover, the gear of carrier 13 periphery meshes around the 
/er lapping plate 12 also at the internal gear 17 which carried out separate arrangement. If a carrier 13 is rotated by 
carrier rolling mechanism which consists of Sun Geer 16 and internal gear 17 grade, according to rotation of surface 
tes 1 1 and 12 and a carrier 13, relative planet rotation will arise among surface plates 1 1 and 12 to the abrasives-ed 
fer 15. In this planet rotation, as the drawing 3 middle point line shows, a wafer 15 draws the wrap planet orbit 18, 
I moves on a surface plate 1 1 and the 12 whole surface. That part exposes a wafer 15 in the middle of polish at the 
thod of outside [ surface plates / 1 1 and 12 ] at extent which does not drop out of a carrier 13 so that more clearly 
n this planet orbit 18. Since the vertical surface plates 1 1 and 12 are minutely shaved by wafer polish and 
ncidence, it does in this way for making this wear uniform over a surface plate 1 1 and the 12 whole surface. In 
iition, the thickness of a carrier 13 is set up more thinly than the target thickness at the time of polish termination of a 
fer 15, during polish, the vertical surface plates 1 1 and 12 are alike, respectively, and front flesh-side both sides of a 
fer 1 5 always contact. 

)14] The polish liquid supply network 14 has the tank which stored lap polish liquid and which is not illustrated, and 
jupplied between the vertical surface plates 1 1 and 12 thru/or towards between each surface plates 1 1 and 12 and 
fers 15 through a liquid-sending pump and piping 19 from this tank. Lap polish liquid is involved in between the 
-tical surface plate 1 1 and 12 etc. using rolling force F and rotation, and the front flesh side of a wafer 15 is ground 
th the contained loose grain. The positive crankcase ventilation valve 20 (it is equivalent to a flow control means) 
dch adjusts the supply flow rate of lap polish liquid is arranged at the way of piping 19. This positive crankcase 
itilation valve 20 adjusts whenever [ valve-opening ] based on the signal from the bulb controller 21, and performs 
itrol of flow. In addition, the correlation of whenever [ pressure / of polish liquid /, flow rate, and valve-opening ] is 
■horized beforehand, and the bulb controller 21 adjusts whenever [ valve-opening ], detecting the pressure of polish 
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15] The slot fine [ in order that the vertical surface plates 1 1 and 12 may maintain surface display flatness, while 
figuration correction is made in advance of polish ] in order to improve eccritic [ of lap polish liquid ] at a lower 
>ing plate 12 is arranged in the shape of a mesh. Moreover, a top board 1 1 has the alignment device 33 so that drive 
tion of a lower lapping plate 12 can be followed, and the minute inclination which has the device rotated free in the 
board hunger 22, and is generated by contact of the thickness difference of a wafer 1 5 or concave heights dunng 
sh can be absorbed, furthermore, the thing for which the equipment wear which gives a polish-proof engine- 
brmance difference to the quality of the material in order to prevent maintenance of the polish engine performance 
the wear of those other than ground wafer 15, constitutes the vertical surface plates 1 1 and 12 from cast iron (FC30 
le) constitutes a carrier 13 from tool steel (SK etc.), and carries out generating effect gradually also reworks the up- 
town surface plates 1 1 and 1 2 -- absorption -- it is supposed that it is refreshable. 

1 61 In order to measure the spacing d of a top board 1 1 and a lower lapping plate 1 2, the vertical surface plate 
rval measurement sensor 23 as a surface plate interval measurement means is formed in wafer polish equipment 1 0. 
sensor 23 -- for example, an electrostatic-capacity type - a variation rate - it consists of sensors, the displacement- 
sor probe 24 is arranged near the center of rotation of a top board 1 1 , this probe 24 and a predetermined gap (for 
mple 1mm) are separated, and the target 25 is attached in the top board 1 1 . The location of a lower lapping plate 12 
H to the position, and the spacing d of a top board 1 1 and a lower lapping plate 12 is measured by measuring the 
junt of displacement of a top board 1 1. The resolution of the electrostatic-capacity type displacement sensor 23 is 

ut 2 micrometers. 

171 in addition the vertical surface plate interval measurement sensor 23 - an electrostatic-capacity type - a 
iation rate ~ it limits to a sensor ~ not having ~ an eddy current type ~ a variation rate - a sensor or well-known 
sors such as a displacement sensor of a contact process, can be used. Moreover, as long as it is the configuration ot 
nging the location of a lower lapping plate 12, you may make it measure the spacing d of the vertica surface plates 
and 12 based on the amount of displacement of a top board 1 1, and the amount of displacement of a lower lapping 

18] to order to measure thickness t of the wafer 15 in the middle of polish, the wafer thickness measurement sensor 
as a wafer thickness measurement means is formed in wafer polish equipment 10. This sensor 26 consists of 
asonic type distance sensors in consideration of the effect of a lap oil, abrasive powder, etc. The ultrasonic type 
ance sensor 26 is arranged in the location which counters the rear face of the wafer 15 exposed to the method of 
side r surface plates / 1 1 and 12 ] by the planet orbit 1 8, as shown also in drawing 4 . The transducer 28 connected to 
ultrasonic transmitter-receiver 27 is formed so that it may be buried in a water column 29. Communicabihty of a 
.ersonic wave is [ the direction in a liquid ] better than the inside of air, and the reason for making it buned in a water 
umn 29 is that an ideal reflected wave is obtained. 

•19] If the measurement principle of wafer thickness t by the ultrasonic type distance sensor 26 is outlined based on 
wine 5 The time interval tau of a up to when the transmitted supersonic wave reflects on wafer 15 front face 
ndition of BO) and it reflects twice on the base of a wafer 15 from from (condition of B-2) Or when it reflects once 
the base of a wafer 15 (condition of Bl) and reflects 3 times on the base of a wafer 15 from from (condition of B3), 
time interval tau of a up to is measured precisely. When this time interval tau is measured, thickness t of a wafer 15 
i degree type, and t= (1/4) and v-tau. (v is acoustic velocity) 

:omes out and asks. . ,„. m „, 

120] The frequency of the supersonic wave emitted from the ultrasonic type distance sensor 26 is 30MHz, and 
olution is about 2 micrometers. In addition, if the wafer thickness measurement sensor 26 is not limited to an 
rasonic type distance sensor, and does not check a polish activity and wafer thickness t can be measured correctly, 
ier well-known sensors can be used for it. , _ 

Gil it is shown in drawjngj. - as - an electrostatic-capacity type ~ a variation rate ~ the output signal from a sensor 
and the ultrasonic transmitter-receiver 27 is inputted into a microcomputer 31, and vanation-of-tolerance d-t of the 
face plate spacing d and wafer thickness t which were measured is computed in this microcomputer 31 . Furthermore, 
licrocomputer 31 outputs a control signal to the bulb controller 21 so that computed variation-of-tolerance d-t may go 
o predetermined within the limits a<d-t<b. The bulb controller 21 operates a positive crankcase ventilation valve 20 
jed on the control signal from a microcomputer 3 1 , and carries out increase and decrease of the supply flow rate ot 
. polish liquid of control. Moreover, the alarm 32 which emits a predetermined alarm is also connected to the 
crocomputer 3 1 The above-mentioned microcomputer 3 1 is equivalent to an operation means, and a microcomputer 
and the bulb controller 21 are equivalent to a control means, a mentioned above and b are constants beforehand set 
according to the diameter of an abrasive grain of a loose grain, and when the abrasive grain pitch diameter of a loose 
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in is 16 micrometers, they are a= 10 m^Rmeters and b= 70 micrometers. 50 mic^^eters of a-b within the limits 
an that the grand total of spacing of a top board 1 1 and wafer 15 top face and spacing (refer to drawing 4 ) of a lower 
ping plate 12 and wafer 1 5 inferior surface of tongue is 50 micrometers, and it is spacing suitable for grinding with a 
se grain with an abrasive grain pitch diameter of 16 micrometers in variation-of-tolerance d-t. 
22] Below, an operation of this example is explained. 

23] First, if the outline of polish is explained, while putting the wafer 1 5 held at the carrier 13 and the carrier 13 
ong the vertical surface plates 1 1 and 12 and applying rolling force F, lap polish liquid is supplied through the polish 
lid supply network 14 between the vertical surface plates 1 1 and 12 thru/or towards between each surface plates 1 1 
I 12 and wafers 15. The rotation drive of the lower lapping plate 12 is carried out, if a carrier 13 is rotated by the 
rier rolling mechanism which consists of Sun Geer 16 and internal gear 17 grade further, to the abrasives-ed wafer 
planet rotation covering a surface plate 1 1 and the 12 whole surface will arise, and lap polish liquid will be involved 
ising this pressure and rotation. Thereby, front flesh-side both sides of a wafer 15 are ground with the loose grain 
Ltained in lap polish liquid. The increase and decrease of control of the supply flow rate of lap polish liquid are made 
ing polish of such a wafer 15. 

'24] It explains referring to the flow chart which shows the increase and decrease of a control routine of the amount 
ap polish liquid flows to drawing 6 next. 

»25] first, the step SI ~ setting — an electrostatic-capacity type ~ a variation rate » a sensor 23 — the variation rate of 
>p board! 1 ~ an amount is measured and the spacing d of a top board 1 1 and a lower lapping plate 12 is measured. 
)sequently, based on the measurement principle mentioned above, thickness t of the wafer 15 in the middle of polish 
neasured by the ultrasonic type distance sensor 26 (S2). In a microcomputer 3 1 , variation-of-tolerance d-t of the 
face plate spacing d and wafer thickness t which were measured is computed (S3). 

i26] Subsequently, a microcomputer 31 judges whether computed variation-of-tolerance d-t is contained in 
determined within the limits a<d-t<b. That is, it judges whether variation-of-tolerance d-t is smaller than a, and 
ges whether (S4) and variation-of-tolerance d-t are larger than b (S5). a and b are a constant beforehand set up 
wording to the diameter of an abrasive grain as they mentioned above. And polish is continued, maintaining the 
rent supply flow rate of lap polish liquid, since spacing of (S6), a top board 1 1, and wafer 15 top face and spacing of 
>wer lapping plate 12 and wafer 15 inferior surface of tongue are suitable spacing according to an abrasive grain pitch 
meter when satisfying a<d-t<b (S7). 

►27] If the current supply flow rate F of (S4) and lap polish liquid is not the maximum stream flow Fmax when 
iation-of-tolerance d-t is smaller than a (d-t<a) (S8), a microcomputer 3 1 will supply a loose grain further between 
face plates 1 1 and 12 and a wafer 15, and it will output a control signal to the bulb controller 21 so that variation-of- 
srance d-t may become large from a. The bulb controller 21 carries out open actuation of the positive crankcase 
itilation valve 20 based on this control signal, and carries out increase-in-quantity control of the supply flow rate of 
polish liquid (S9). 

►28] Moreover, if the current supply flow rate F of (S5) and lap polish liquid is not a minimum discharge Fmin when 
iation-of-tolerance d-t is larger than b (d-t>b) (SI 3), a microcomputer 3 1 will reduce the loose grain supplied 
ween surface plates 1 1 and 12 and a wafer 15, and it will output a control signal to the bulb controller 21 so that 
iation-of-tolerance d-t may become small from b. The bulb controller 21 closed-operates a positive crankcase 
itilation valve 20 based on this control signal, and carries out loss-in-quantity control of the supply flow rate of lap 
ish liquid (SI 4). In addition, the maximum stream flow Fmax of the lap polish liquid supply flow rate mentioned 
>ve is for example, 1500 ml/min, and a minimum discharge Fmin is 500 ml/min. 

)29] Thus, by increase-in-quantity-adjusting or loss-in-quantity adjusting the supply flow rate of lap polish liquid, the 
k of a loose grain or overage in (S9, SI 4), and the polish section was lost, and a loose grain will be stably supplied to 
polish section under an appropriate flow, and became possible [ obtaining the high polish wafer 15 of the precision 
thickness regularity and parallelism, and display flatness ]. Moreover, generating of faults, such as a scratch crack, a 
ve, and a defect, was controlled, protraction of polish time amount was prevented, and productivity and the yield 
proved remarkably. Furthermore, reduction of a running cost can also be aimed at, without making lap polish liquid 
sless, since there is no overage of lap polish liquid. 

)30] On the other hand, when the current supply flow rate F of lap polish liquid is the maximum stream flow Fmax or 
linimum discharge Fmin, it is judged whether (S8, S13), and its condition are carrying out fixed time amount 
>gress (S10, SI 5). About 1 minute is appropriate to this fixed time amount. Since it is the time when the increase and 
urease of accommodation of a lap polish liquid supply flow rate cannot contribute to improvement in the polish 
>ine performance when fixed time amount progress is being carried out, an alarm 32 is emitted, warning is demanded 
m an operator (SI 1, SI 6), and actuation of wafer polish equipment 10 is suspended (SI 2, SI 7). And an operator 
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forms a return of correction polish of t^^ertical surface plates 1 1 and 12, check^^he polish liquid supply network 
etc. 

31] As explained above, it became possible to obtain thickness regularity and parallel, and the high polish wafer 15 
he precision of display flatness by judging the supply stability of the loose grain supplied to the vertical side of a 
fer 1 5, carrying out increase and decrease of the supply flow rate of lap polish liquid of control, and correcting to an 
>ropriate flow from the value of variation-of-tolerance d-t of the spacing d of the vertical surface plates 1 1 and 12, 
I wafer thickness t. Moreover, when [ by which said variation-of-tolerance d-t does not go into the predetermined 
ge by the control of flow of lap polish liquid, either ] there is nothing, it can be judged easily that it reached at the 
rection stage of the vertical surface plates 1 1 and 12. 

32] In recent years, a large-scale integrated circuit carries out densification, the parallelism to a wafer and a display 
ness demand are becoming strict much more, and when current is equivalent to 64M (megger) at DRAM, as for the 
;kness variation of a wafer, several micrometers and the variation within a field are also said to require less than 0.5- 
micrometers. The wafer polish equipment by this invention enables supply of the wafer which can respond to this 
isification. 
33] 

feet of the Invention] As explained above, according to the wafer polish equipment of this invention, it is based on 
variation of tolerance of spacing of a vertical surface plate, and wafer thickness. By judging the supply stability of 
lap polish liquid supplied to the vertical side of a wafer, carrying out increase and decrease of control, and correcting 
supply flow rate of lap polish liquid to an appropriate flow The last wafer which raised the display flatness of a 
und wafer and parallelism can be obtained, and it becomes possible to supply the wafer which can respond to 
Lsification in recent years. Furthermore, generating of faults, such as a scratch crack, a wave, and a defect, is 
itrolled, protraction of polish time amount is prevented, and since productivity and the yield improve remarkably and 
not supply lap polish liquid vainly, reduction of a running cost can be attained. 



anslation done.] 
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[0 00 8 ] -?5\ £*K±fc^*©^ * :/WS**tt 
30 [0010] 

40 OTHiWE^ *w>AWS#SCCJ: QWEL/ft:^ * - 
[0 0 1 1] 

50 -/^/l^<^:CD^^ffiM^@ffi'r-S 0 W©^©6i, 



3 

*<«c*. *fc, 5*3 9, MB*©** 

mmzmmcrzct fc&t> a io 

[0012] 

err. *¥£w<D—mmm*mwizm^'a& 

<E>o o 

[0 0 13] •>*-^jfB8Il Ott, BlfcJ:tlH2 
frtTrrTcfc^c. liBsgft&JbSMl li, C(D±ai 20 

1 20ffi1<cmfr&3:tl2>Wm&Vt<D**VT 1 X 

/> i tuiB^^v: i 3 & ntcvmx\ ±T 

SMI 2 tttifc£tUt:HI6IBBlS*l**>^r 1 6#± 

^oti^. +tyri3^i(D^m rs 

SI 2OjgHCc^«BiB»0^:-r>^-^l/^r 1 7K& 
l*6otC^. If" >+"T 1 6, >f>^-W7 17 

*3^6tt**+ yrieaflitCcfcD + tyri 3^0^ 
Sin, 1 2te<£o f ** yri 3©H!gai 
SJj&c^^r, SIlM^x-^ 1 5&cte:S^i l, 12 
iOHrfiWWfiriaieW^D*. C<D»SBI6 40 

tt. 1 2±ffi%a^iBM«yii 8^jsi^r» 

SC i*s«c^SJ»c*<D— »*J3E« 11, 1 2 <fc D fe*t 

^7 ^ EjH$cc±T5e» 11,12 3&s»/hccB« e> 

— &4>(0<fct&fc&T?&£ 0 ^ t 'J 7 1 3 <DW-fr 



4«§¥7 - 1 1 1 2 5 5 

4 

1 i v i 2<D*n-eft«:«ecs«r*J:^«:aor^ 

So 

[0014] 9F«Ktittt£tt 14tt, 9 » ^WSiR^B 6 

>7\ E«l 9&fi*L/Ti:TSSl K 1 2 CDPelfcO L 
SSil 1, 1 2 i'JxwM 5 iOWfCfitrcffiteS 

±TSS1 K 1 2IBttf«:»#a*ti, $*U,fcjm 
*J:^x-;M 5©a»^W«StiS. E« 1 9 

2 l^eofi^a^^r^Bas^PKLrssaisiJiBi* 
ittf&ts^nr^i ^t/^>hp^7 2 i«w 

[0015] ±ts^ 11.12 «^ffi^ss^ffi#-r 

i£l 1« H TSSil 2©fgft©KK^^#£&J:Mc, 
■7 »; -cc@«TS^*JbS«3m£»2 2 KSD. * 

fc/ctL ±TJ£m IK 12 ( F C 3 0W) , * 

t'J7 13«I^ (SKf) T-ftEEU 

WL/T< SS«®R*>. ±T<D3tfil 1, 12^^JEttl 

[0016] _hsig i i ir^i 1 2 t<ommd 
^i lcoHR^ifi^ccieasn, c©^n-^2 4i 

mS©r^l© (Mitilmm) SHtt^-y^ h 2 5 # 
±fSl lCCK»)^6tiri^. TSM 1 2 0D{i-^£ 
Bf5E<Dfl[««:3ea>6*iT*j 0 , ±S££ 1 1 O^ffiJI^SJ 

2 3<D^«fiB«, *^2 /zmr*S. 
[0017] ^cfc, JbTS^r H 1Pii [ JS-fe>^2 3&J, » 

JSg-TAtitf, ±SMl 1 O^&IiT^i 1 2©^fet 




(4) 

5 

[0018] wmmtpw x-^ 1 5<Dm$ t«t 
ztczbte. v x -^mmmm i o tc«, ^ x -^nau^ 

i L T© ^7 x - ^BWm~b >if 2 6 j&SHtt 6 nr (,> 

8SC<fcD5£5£l 1, 1 2 J: 0 k^OtfltBir 
£o fi^»&3{e£S2 7 K«»S*ifciS«i6B 2 8 tt 10 

s t ©aisiRffl*, H5«:*^rft«rti«, mmz 

h/cfit^-)x-;M 5SIt5ltUci# (B0© 
«SS) #>£>^x-^ 1 5©J6fflT2@K«l,ft:<!:# (B 
2©tK8S) gr©B$HIHIPBT, fx-;M5 
©JKffi"ClHK3*Lfc<fc* (BlOSli) 6 20 

1 5(DJgm-e3®KMLtc£Z (B3©tK8S) £r©B# 

iHiHHT*fliaffflsr*- c©i«iHiaiiBr*saBEsns 

t - ( 1/4) ■ v - r (vttfl). 

[0 0 2 0 ] a«ttS0BBH2>* 2 6^^t6ti^fi 
f«0aS8Sli3OMHzT*O k »JBII«, &j2um 

r*£>£ 0 «?*-^«»j^-fe>if2 6« v jB*SS: 

[ o o 2 i ] h i tcrnr* *?tc, #msa^©-fe>^ 

2 3 %$&vm^m&§:fmm.2 1 *6<wH*«#tt^-f 

^^3ncfcl^ «9^LfcS«lffllBd £**-^JS 

n>t*^-*3 ltt, ftliL/ct^d-t^Mgi 
fta<d- t <bCCA£J:5fc:, ;<;l/^>hn-7 2 

«w^t;u^2 o *fa»s-&, v v ywmm<D{*tefam 

>f^nn>t^-^3 l*5cfcC>^^;i/^'n> hn — ^2 l 

©ffi&¥^1S#Wxfil 6 jLtmO»^«:tt v a=l0ii 
m, b = 70Mm^^ o tSid- t^a-b©Ii 
rtOflktf 5 0 Mmil^Cilt ±3£&l l £^x- 50 




WB8^7- I l l 25 5 
6 

^ i 5±ffit<DPani*5j:crnEfii 2 <t^x-vw st 

MiOHBl (H4#I) ©<B£b&*5 0 /imt^^ 

[0 0 2 2] *j06W©fEffl*»§aTS. 

[0 0 2 3] asT, W»D«W*KIB-r* i . +t 'J7 
l 3^t»J7l 3 5C§}#SnWx-Al 5£±T 
aiL l 2©ffl(cR*^r*EET*F*aix.-Si* 
fc, ±T/ESi l l , l 2 ©fflttt,* OSSffi ll. I 2 £ 

$e > W>^7l6 > -f>*-:JvU4vr l 7*fe6tt* 
&#F^W^xwW 5fc:«S«l l, l2:£M0C:b/c£ 

[0 024] 5 * ^WB«SE*DifS»iJiai^- 

[0025] g-r, xf^'s i tcfcirvc. 
jmi i trm^i 2 tvmmdzmnrZo 

cfcO, We^*©-?*-^ 1 5<Off3 t€rffaJT-5 (S 
2) . 7^^P3>fa-^3 i'J^L/c^^ 
RdiS t &©Tf8^d- t#«HSft5 

(S3) 0 

[0 0 2 6] 70a3>fa-$3Ut £: 

ffi Ufc^ft^d - t ^^BHrt a < d - t < b fc:Ao 

0/|NStr^5^4«KL/ <S4) , TfffiSd-t^bJ: 
0^:*l^S^**9»r-r-5 (S5). a, b _h^L 

^> 0 -eir, a<d - 1 <b*«a'r (s 

6) , 1 i^x-^ 1 5±ffli©HIPB4aJ:crF 

lil2^xwM 5Tffi<b©HH3WiS»^SK:j£ ^ 

ifit^Uoo (S7) , fFB*«ffT*. 
[0 02 7 ] TfffiMd - t *Sa<fc ( d - t < 

a ) WrSiat (S4), 7-; ^BFB«<^Sa©«3»SHi 
FmilFmaxt^^(S8). k 7^on 
>fa^^3Ht £81 1, 1 2 <t^*-^ 1 5 to 



(5) 



smemt&ffiMzm&sm-? z < s 9 > . 

[0 0 2 8] &tc, -&m^d- t^bJ;DA^^ (d- 

t > b ) m&az ( s 5 ) , 5 v ?m&m<Di%&<Dmi& 

SlF^i/]^fFm i (S 1 3) % ~? 4 

^D3>ba-^3Hi t Sill, 12i^x^l 
5<fcOfffl«:«J&-i-*at«lfflK«r«6Ur, tMd-t 
ffib J:0/h$< fc-SJrSK:, ^^>ha-7 2 ICC 

^ * ^e«©^a«s:SttWfBrr * ( s 1 4 > . a 10 

&\ _L5£ * ^WBffie9&Sfca©ftA:iS«F max 
1 5 0 0ml /m i ntli^ ^/NjfcSFm i 
nte:5 0 Om 1 /m i nf^^ a 

■BB*a^t33jaw«-rsc<fcK:J:0 (S9, si 

4) t «Fjn^^sMTOo?£»«i)idai«m 
[0030] — ^ ^ ^wsa©3ns©ea&iftMF # 

ft^Sl F m a x ^ l^Jf ^iliF m i nt^^t 

cctt (s 8, s l 3) , -eotft^— m^mmMLr^ 

2>&&&-t>mm2tiz (s i o, s 1 5) o c<o-jEm 

2 Z¥£LX{ / m%lc9m*1&L ( S 1 1 % S16). 
x-^9fBSai 0<Dfftt*ff±T-5 (SI 2, SI 
7) . ^Ur, ft****, ±T5eS£1 1, 1 20&JEW 

[0 0 3 1 ] JSOJttiJJ! 5 fc v ±T^M IK 12 
ffiS©»S©iSl»WB^*-^ 1 5£f#£t £^njfg<h 



1112 5 5 
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[0032] a^-e^ ±mmmm®mmmmtu. 

51fifeDRAM-C6 4M (^#) tH^CDtft^CC 

0. 5-1. 0Mm^Wf$?n^ift)tiri^ B 
*^J:S^x^iigg|^ C©IWf«fcK»jE 

[0 0 3 3] 

[01 ] *&m<o— w&msc%z>v *~^m&gm.* 

[0 2] H16C5^StiS±JE« % TmiWt'i 

[04] -^<dji£ ^acrr * 0 * -^mmM^ 
[05] m^^mm^^^^^^^-^m^owi 

[06] 7 * ^ jSttaftratt^ SP;U - ^ > 

1 1 - JJEik 1 1 3 

"4t'J7, 1 4-«F»««t&«B, 

1 S-UwiMJffl^*-^. 1 8-**-;m0l 

K 1 9-K«, 20-jcm 
(itm^s) , 2 i-a^7*3>fp-7 

(Wffl^S) , 2 3»-±TS«lfflH»S-fe>1f (flWS 
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3^7 - 1 1 1 2 5 5 
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S4 




A55 

.d^t>b^Y 




~XS13 

F = Fm i nY 





5 zmwfc.® 



S15 



■7 -v -fWWiW» 



S6 

|a<d-t<b£j|£g£| 



1 aaoataitW 



S7 



Y 



JLsi6 



DEE 



S17 



S10 

, JLsn 

|S12 

nan 



(ZEE) 



